Objectives: As sexual health information is increasingly presented digitally, and adolescents are increasingly seeking sexual health information on the internet, it is important to explore the challenges presented by this developing source of information provision. This study examined the key barriers and challenges faced by young people when accessing and using sexual health information online.
INTRODUCTION
Improving sexual health outcomes for adolescents and young people continues to be a top priority in the UK, with transmission rates of new sexually transmitted infections (STIs), teenage pregnancy, and sexual coercion remaining high. [1] [2] [3] [4] Within this context, it is important for young people to have easy access to good quality information about sexual health issues and services.
Whilst sexual health information can be gathered from a broad range of sources, new digital media (textual, graphical, audio or visual content transmitted over the internet) have altered the information and care delivery landscape. There has been recognition of the potential of digital media to improve access to, provision of, and engagement with sexual health information and care, and internet-based, online sexual health promotion and services have grown both in the UK and abroad. 5 Access to the internet is typically viewed as ingrained within young people's lifestyles, approaching universality for people aged 16-24, predominantly through smartphones. 6 Britain's third National Survey of Sexual Attitudes and Lifestyles found that younger people, and those who reported higher sexual risk behaviour, were more likely to have recently used the internet to access information and support for sexual health. 7 Young people use the internet to access information about a wide range of sexual health issues, including safe sex, symptoms of STIs, sexual behaviours, and pleasure. [8] [9] [10] Research has suggested that the anonymity and accessibility of the internet may help users mitigate some of the common barriers to seeking sexual health advice or care in offline contexts, including embarrassment and confidentiality concerns. [10] [11] [12] With sexual health information increasingly presented digitally, and individuals increasingly seeking sexual health information online, it is important to explore the challenges presented by this developing venue of information provision. 13 While young people are typically perceived as 'digital natives', fully embedded and competent within the online context 14 15 , a growing body of literature questions these generalisations as potentially limiting understandings of the challenges young people face. 16 However, little research has focused on understanding young people's experiences of 4 negotiating the demanding and dynamic online environment for sexual health information. 9 17 Thus, the aim of this qualitative research study 18 was to understand the key challenges faced by young people in Scotland when accessing sexual health information and support online, in order to inform intervention development and better provision of online sexual health information and care.
METHODS

Recruitment and sampling
We recruited a heterogeneous sample of young people (aged 16-19 -the age range at which many young people in the UK become, or consider becoming, sexually active) in existing friendship groups (e.g., school friends, childhood friends) to represent diverse perspectives and experiences.
Recruitment was facilitated by gatekeepers within youth and community organisations, posters, word of mouth, social media posts, and snowball sampling and all participants were unknown to the interviewer at the time of recruitment. To recruit a purposive sample diverse in socio-economic status and geographical location, participants were recruited from across Scotland from areas that varied by deprivation (using the Scottish Index for Multiple Deprivation) and urban/rural classification (as defined by the Scottish Government, 2014). In total, 49 participants (aged [16] [17] [18] [19] , diverse in gender, sexuality, religion and geographical location (see Table 1 ) took part within 25 interviews (23 paired, two individual and one triad). There were not any major differences by different demographic groups in the findings reported here. browser to seek information they deemed relevant to two sexual health scenarios (see Figure 1 ). The scenarios were chosen to encapsulate diverse health information needs with reference to literature on typifying realistic, common situations. 19 20 TechSmith Camtasia Studio software was used to capture audio of participants' conversations and real-time screen captures of their computer use during the online activity. In the third stage, participants provided feedback on the online activity to the interviewer. A pilot study was conducted to test and refine the data collection methods.
[ 
Data management and analysis
All interview data were audio-recorded, transcribed verbatim and anonymised (using pseudonyms).
Transcripts were imported into QSR NVivo 10 software. Data analysis comprised framework analysis of conversational data (including pair interactions), descriptive analysis of observational data, and 7 data integration. Framework analysis was adopted to ensure systematic thematic analysis and facilitate synthesis of key interpretations and themes across the dataset. 21 This approach involved five stages: familiarisation (reading and re-reading of interview transcripts and fieldnotes); identification of a thematic framework derived from the data (see Figure 2) ; indexing (each interview transcript coded systematically and iteratively by theme and sub-theme); charting (creating matrices around each key theme summarising key points, notes and illustrative quotes; see online appendix); and mapping and interpretation (charted data examined to establish typologies, associations and theories around the research questions).
[Figure 2: Thematic framework]
For the online activity, we systematically recorded detailed information about search strategies, websites chosen and the discussions that accompanied these. A coding scheme was developed and methodically applied to the content of the videos to document the pairs' online information-search processes (see online appendix). Audio-visual recordings of the online activities were analysed thematically to produce descriptive and interpretative summaries of pair's search processes and the discussions they had during the online activity. The key findings from the interview and online activity were combined in an analytical findings integration table, facilitating synthesis of findings generated across the full paired interview process ( Figure 3 ). All authors contributed to and agreed on the final thematic framework, SP coded the data and prepared matrices, and the coding frame, emergent themes and interpretation of the findings were discussed and agreed within the research team (SP, LMc, SH, PF).
[ Figure 3 : Data analysis and synthesis process]
FINDINGS Practical barriers to accessing online sexual health information
Participants encountered and identified practical barriers to accessing online sexual health information ( Table 2) . Many participants mentioned the sheer quantity of content available as a barrier to effectively seeking sexual health information online. For example, Ruth felt that seeking information online could be counterproductive, stating "'Cause you're gonna get far too many answers on the laptop". Notably, few participants appeared to know of any specific sexual health websites to visit during the online activity. Exchanges illustrated how a lack of guidance about specific sources could prevent effective online information-seeking: Several participants discussed the value of teenagers being aware of specific sexual health websites.
When faced with copious information during the online activity, Courtney said "yeah, I think like most teenagers would look at some of the websites and just be like, 'no' and just close it and deal wi' it themselves", and her friend Laura replied "but if they knew there was like a specific website that gave them all the information then I think they'd use that". Some participants suggested that school-based sexual health classes may have a role in referring pupils to relevant and reliable online sources.
Many participants encountered barriers to finding locally-relevant information about sexual health services during the online activity. A common challenge included locating information about local services on large health organisation's websites containing outdated information and that were difficult to navigate due to unintuitive design. Some participants overcame these barriers with some effort, while others abandoned their searches in frustration at the density of the content:
Abbie: What is this telling me at all? This is not telling me anything.
Sinead: I don't know…we're so bad at this Abbie: We're not good at this at all.
Additional, less prominent, practical barriers included: too much text, tone of content; obstacles to finding individually relevant content; and barriers to reading and understanding content.
Socio-cultural barriers to accessing online sexual health information
As well as practical barriers, participants illuminated socio-cultural barriers to accessing online sexual health information. Despite many participants' accounts suggesting that the online environment can alleviate some barriers to seeking information about sexual health encountered in traditional 'offline' contexts, worries about 'being seen' seeking sexual health information transcended into the online environment and appeared to influence some searching practices.
Images, videos and interactive content seemed to exacerbate participants' concerns about 'being seen' or heard accessing sexual health information online by those in their physical environment.
While visual material was typically valued as an engaging and efficient means of communication, it was perceived as potentially undermining attempts to access sexual health information discretely. Josh identified the perceived benefits of discreet, one-off internet searches that can be deleted, in contrast to installing applications that may be seen. Aaron joked that, if he were to see a sexual health application on a peer's smartphone, he would question "What's that mad creep doing?", going on to explain that "You'd get so much abuse", to which Michael added "That just seems to be the way it is", perhaps exhibiting awareness of ingrained stigma about engagement with sexual health information and support.
DISCUSSION
This study used a novel approach to explore young people's real-time experiences of online sexual health information-seeking and highlights practical and socio-cultural barriers that can hinder young people's engagement with digital media content. Key practical barriers included: overabundant content that can be difficult to filter; limited knowledge of specific, relevant online sources; difficulties in finding locally-relevant information about services; and in navigating large organisations' dense websites. Important socio-cultural barriers included: wariness about engaging with audio-visual content; concern about unintentionally accessing sexually explicit content; and reticence to access sexual health information on SNS or through smartphone applications.
This paper contributes to the sparse literature focusing specifically on young people's experiences of accessing online sexual health information. Various studies have established that the online environment can alleviate barriers relating to accessibility and visibility for some young people, compared to accessing sexual health information and care within more traditional 'offline' contexts. 12 22 However, this study identified some key challenges that should be addressed in harnessing the benefits of the online environment. Research has shown that concerns around embarrassment and shame influence communication about sexual health and access to information within offline 13 contexts. 23 24 The evidence presented in this paper suggests that these barriers also exist within the online context, with worries about 'being seen' influencing practices. This study responds to a need for research into challenges that may be specific to, or more acute in, seeking sexual health content, in contrast to general health.
The research is subject to certain limitations. While the young people recruited were diverse, some groups were not represented, including those from ethnic minorities and those from remote rural locations. Some were overrepresented, such as young women, with less young men being recruited into the study. Another potential limitation of the sample is that the participants who chose to take part may have been somewhat self-selecting for a willingness to discuss sexual health and having a social support network to draw on. As the study recruited young people in existing friendship pairs, the sample may have underrepresented those who do not have such social support, may struggle the most to communicate about sexual health, and may be more likely to seek support online.
Furthermore, dynamics and power relationships within pairs varied, and in some pairs one participant dominated, particularly when their relationship was one of short-term acquaintanceship rather than long-term friendship, possibly underrepresenting the views of the less dominant participant.
Conducting some interviews in public settings did raise issues because of noise and privacy, with participants at times distracted by activities elsewhere within the environment, or by others entering the private room and interrupting the interview taking place. Despite these limitations, this study has several strengths, notably the use of an innovative research design integrating interview and observational methods to provoke a range of insights into young people's perspectives and their practices.
The findings are of relevance to sexual health information and support providers. Participants' limited awareness of trustworthy online sources of sexual health information might be addressed through targeted promotion of reliable, accessible sources, and, as some participants specifically identified, promotion of such sources in school-based sexual health classes. This suggestion illustrates how schools might make more effective use of the internet, both adding value to information provided in school, and enhancing young people's own online sexual health information-seeking by recommending specific accessible and authoritative websites. The difficulties experienced by participants in navigating dense websites highlights the need for sexual health information and service providers to produce online information that is accurate and accessible to young people. This is particularly important when they serve as gateways to 'offline' services. Furthermore, information providers should be sensitive to young people's concerns about 'being seen', and consider offering content that does not contain eye-catching visual, aural or sexually explicit content that may deter engagement.
This study's findings also have relevance for intervention development. While the ubiquity of social media in young people's lives makes this an appealing avenue of health promotion, our findings suggest that concerns about 'being seen' are powerful forces that deter young people from engaging with sexual health content on social media. 25 As previously suggested, "it is important that health content delivered online does not conflict with the everyday identity work that constitutes a large portion of many young adults' engagement with social media platforms". 26 Similarly, participants were typically averse to installing sexual health applications where others may observe them. As noted elsewhere, researchers and information providers may view smartphones as inherently personal technologies, while young people perceive them as social devices that are likely to be seen by others. 27 However, this is not to say that sexual health promotion on social media services is without merit, particularly given potential advantages over clinician-delivered interventions in terms of time and cost. 28 While the interpersonal communication that is a strength of social media 29 may not be conducive to sexual health promotion, nuanced understandings of different forms of social media and user-generated content may identify more appropriate settings, such as the relatively anonymous venues of blogs, video-sharing sites and forums. Differences between aspects of larger platforms may also be crucial; while participants would not engage with sexual health information in the semi-public 15 spaces of social media, some identified merit in being able to seek professional advice through private messaging functions of these platforms, which are less vulnerable to 'being seen'. Barriers of stigma might also be mitigated by certain tones of content, such as the use of humour to encourage the social sharing of sexual health content. 30 As such, realising the potential of sexual health interventions on social media demands nuanced, up-to-date understandings of young people's perceptions and use of different platforms, aspects of those platforms, and types of content.
CONCLUSION
Digital media has promise for the improved delivery of sexual health information, but it is necessary that assumptions about young people's uniform competence as 'digital natives' are examined critically so this potential can be realised. This study highlights both practical and socio-cultural challenges that can hinder young people in accessing sexual health information and services online. Potential ways in which stakeholders involved in information provision and intervention development may seek to mitigate those barriers include through: promotion of accessible and authoritative information sources, sensitivity to concerns about audio-visual content, and through private sexual health messaging services. The onus cannot be on young people to increase their individual digital health literacy, rather providers must seek ways to better communicate with young people, promote available services, provide accessible resources and reduce embarrassment and alienation.
Key messages
 Participants identified a range of practical and socio-cultural barriers to accessing and engaging with sexual health information and support online.
 Key barriers included limited awareness of specific sources, difficult-to-navigate websites, concerns over visibility of audio-visual content, and worries about 'being seen' engaging with sexual health information on SNS and smartphone applications.
 Stakeholders involved in information provision and intervention development could seek to mitigate these barriers through: promotion of accessible sources, sensitivity to concerns about audio-visual content, and use of private sexual health messaging services.
